Regulation of M1-receptor mRNA stability by smilagenin and its significance in improving memory of aged rats.
The purpose of this work is to study the effect of smilagenin on the mRNA stability of muscarinic receptor subtype 1 (M(1); m1 mRNA) in aged rat brains and its significance in improving memory. The Y-maze avoidance task showed that oral administration of smilagenin significantly improved spatial memory performance in aged rats. Mechanistic studies showed that smilagenin was neither a ligand of the M receptors nor a cholinesterase inhibitor, while radioligand binding assays revealed that smilagenin significantly increased the M(1)-receptor density. The increase of M(1)-receptor density correlated with memory improvement. Real-time polymerase chain reaction (RT-PCR) revealed that the m1 mRNA in m1 gene-transfected CHO cells increased significantly, and the average half-life of m1 mRNA was approximately doubled by smilagenin treatment. These results suggest that smilagenin improves memory of aged rats at least partially by increasing the stability of m1 mRNA. However since the ChAT activity in the cortex of aged rats was also elevated by smilagenin, it cannot be excluded that the increase of intrinsic acetylcholine excretion also plays a role in the memory-improvement effect of smilagenin.